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Numerical Simulation for the Performance Evaluation
of Halon Replace Agents Over Tsuji Burner
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Abstract

This thesis is to apply the numerical algorithm
to simulate the fire extinction performance
evaluation apparatus for agents of Halon
replacement. The flow field is liquid-gas two phase
flow. This two-phase flow is past a two-dimensional,
laminar counterflow diffusion flame established by a
Tsuji burner. Via the variations of droplet size and
mass and flow velocity to distinguish the flame, the
maximum concentration of the suppressant as a
function of stretch rate at a fixed fuel ejection
velocity can be determined. This process can be
used to evaluate the fire suppression efficiency of
new agents by comparing with that of water droplet.

Besides the effects of Damkohler number and
fuel ejection rate, the vapor fraction and droplets
affect the flame stability. It is caused by heat
absorption and the decrease of fraction in reactants.
As vapor fraction is increased, an envelope flame is
blown off directly. This behavior is caused by
decrease of chemical reaction rate.

Keywords: Halon replacement agents, two-phase
flow, Tsuji burner, counterflow, stretch rate, droplet
concentration, fire suppression efficiency
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